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water-emulsifiable isocyanates with improved properties 

The invention relates to water-emulsifiable isocyanates 
5 possessing improved emulsif iability and featuring increased 
hardness of coatings obtained using them, to processes for 
preparing them, and to their use. 

Water-emulsifiable polyisocyanates are added as crosslinking 
10 agents to aqueous polymer dispersions and have been widely 

described in the literature. Emulsif iability in water is brought 
about by blending the polyisocyanates with emulsifiers which are 
obtained by reacting the polyisocyanates with hydrophilic 
molecules . 

15 

Hydrophilic molecules commonly used include nonionic hydrophilic 
molecules such as polyalkylene oxide alcohols. 

EP-A2 206 059 describes water-dispersible polyisocyanate 
20 formulations comprising an aliphatic polyisocyanate and a 

reaction product of an aliphatic polyisocyanate with a monohydric 
or polyhydric, nonionic polyalkylene ether alcohol emulsif ier 
which has at least one polyether chain containing at least 10 
ethylene oxide units. As suitable polyisocyanates, extensive 
25 lists are given of aliphatic and cycloaliphatic diisocyanates , 
more preferably isocyanurates and biurets based on 
1,6-diisocyanatohexane (HDI) and/or isocyanurates based on 
l-isocyanato-3 , 5 , 5-trimethyl-5-isocyanatomethylcyclohexane 

(IPDI). 

30 

EP-A1 540 985 likewise describes polyisocyanate mixtures, but in 
this case the polyether chains have an average ethylene oxide 
unit content of from 5.0 to 9.9. 

35 EP-A2 486 881 describes nonaqueous aliphatic polyisocyanate 

formulations comprising polyisocyanates from a list of aliphatic 
polyisocyanates and comprising an amount, sufficient to ensure 
the dispersibility of the aliphatic polyisocyanate, of a reaction 
product of an aromatic or aliphatic diisocyanate and a monohydric 

40 or polyhydric polyalkylene ether alcohol having at least 8 
ethylene oxide units in the polyether chain. 

DE-A1 199 58 170 describes polyether-modif ied, water-dispersible 
polyisocyanate mixtures which have been modified with monohydric 
45 polyalkylene oxide polyether alcohols. Very particular preference 
is given to polyisocyanates or polyisocyanate mixtures with an 
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isocyanurate structure based on HDI, IPDI and/or 
4,4' -diisocyanatodicyclohexylmethane . 



20 



DE-A1 198 22 890 describes aqueous two-component polyurethane 
5 coating systems whose hardener component is prepared from 

polyalkylene oxide polyether alcohols and aliphatically and/or 
cycloaliphatically attached isocyanate groups, preferably 
isocyanurate structures based on HDI, IPDI and/or 
4,4'-diisocyanatodicyclohexylmethane, under allophanatxzatxon 
10 conditions. The predominant attachment of Polyether chaxns by way 
of allophanate groups is also known from DE-A1 198 47 077. 

Nonionic emulsifiers described include 

polyvinylpyrrolidone-modified polyisocyanates (EP-A2 754 713). 

" Also in use as actively dispersing units are polyalkylene oxide 
ethers containing carboxylic acid groups, as described in 
DE-Al 100 07 820 and DE-Al 41 13 160, or polyether ester alcohols 
(EP-Al 728 785). 

DE-Al 40 01 783 describes polyisocyanate mixtures which, with a 
uretdione content of 1 to 23% by weight, contain chemically 
bonded carboxyl groups for dispersibility. 

25 Furthermore, carboxyl-containing compounds are described as 
emulsifiers (EP-A2 548 669), tertiary amino and/or ammonxum 
groups (EP-A1 582 166 and EP-Al 531 820), acidic esters of 
phosphoric acid (DE-Al 197 24 199) or sulfonic adds 
(EP-Al 703 255). 

30 A disadvantage of the polyisocyanate mixtures described is that 
they do not meet the requirements imposed on the hardness of the 
coatings obtainable using them. 

35 Water-emulsifiable isocyanates can be dissolved in organic 

solvents such as, for example, carbonic esters or lactones for 
the purpose of improving dispersibility, as described xn 
EP-A 697 424. 

40 From "Lackharze" [Resins for Coatings] (edited by D. Stoye and W 
Freitag, Hanser 1996, p. 195) it is known that IPDI trxmer whxch 
gives resins for coatings a comparatively high level of hardness, 
even going as far as brittleness, is frequently employed xn 
blends with HDI derivatives in order to lessen the hardness. 

45 
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Users require the water-emulsif iable isocyanates to have the 
following properties: 

1 The isocyanate should be easy to emulsify; having to use 
5 " demanding apparatus such as high-shear stirring elements is 
deprecated. 

2. The emulsion should be fine, since otherwise the gloss may be 
disrupted or turbidity may appear, for example. 

10 3. in the case of coatings, a frequent desire is for a high 
ultimate hardness. 

4. The ultimate hardness should be attained as quickly as 
15 possible. 

It is an object of the present invention to provide 
water-emulsifiable polyisocyanates which exhibit improved 
emulsifiability properties and with which it is possible to . 
20 produce coatings having high hardness, rapid increase in 
hardness, and enhanced emulsifiability at the same time. 

we have found that this object is achieved by mixtures comprising 

25 (A) an isocyanurate and/or biuret of 1, 6-diisocyanatohexane 
(HDI), 

(B) an isocyanurate of 

l-isocyanato-3 , 5 , 5 -trimethyl-5-isocyanatomethylcyclohexane 
30 (IPDI), 

(C) at least one emulsifier, obtainable by reacting at least one 
diisocyanate (C2) selected from tetramethylene diisocyanate, 
hexamethylene diisocyanate (HDI), dodecamethylene diisocyanate, 

35 1,4-diisocyanatocyclohexane, 

4,4'-di(isocyanatocyclohexyl)methane, trimethylhexane 
diisocyanate, tetramethylhexane diisocyanate, 
l-isocyanato-3 , 3 , 5-trimethyl-5- ( isocyanatomethyl ) cyclohexane 
(IPDI), 2,4- or 2,6-tolylene diisocyanate and the isomer mixtures 

40 thereof, tetramethylxylylene diisocyanate, p-xylylene 

diisocyanate, 2,4'- or 4 , 4 ' -diisocyanatodiphenylmethane with at 
least one component (CI) containing at least one group which is 
reactive toward isocyanate groups and containing at least one 
hydrophilic group, and 

45 

(D) if desired, solvent. 
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Th e uteres o £ the invention 'prove readily ^ 



hardness . 



n • ^ na tes (A) are isocyanurates (Al) and/or biurets (A2) of 

tz^t:~ (-»>■ - acc ° rdanc %To\re X tr n rora t 

t ; is inches those preferably at 

least 50% by weight, preferably at ie ticular a t 

10 least 75%, very preferably at least 85%, «dxn P 
least 95% by weight, of compounds of the formu 
(lb), 

O 

is OCN(CH 2 ) 6 \ N A N /(CH 2 ) 6 NCO 

(CH^CO <* a > 

o o 

OCNCC^^A^WeNCO 

H | H 

(CH^NCO (»> 



and their higher homologues. 

•. or, of the polyisocyanates, i.e., for example, the 

as standard and tetrahydrof uran as eluent. 

l-isocyanato-3,5,5-trimernyx ^ jr includes those 

(IPDI ,. in accordance with the "*«" l ™'^™ at lea .t 50* 
polyisocyanates which ere composed to an „ %> 

40 Z^XltZZ Srenrin Ta^t c Ul ar at ieast ,5* hy 
weight, of the compound of the formula (II), 



45 
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o 

OCN-X^X^X-NCO 



O N O (ii) 
X-NCO 



in which X is 

10 



15 



and their higher homologues. 



stable e*ulsi t iers ,« in •J-^^JS^.Tc*." 
20 confounds obtainable by "act.ng at °« preferably one 

with at least one, P«f««bly ^» ^ P uhich is reactive 

component (CD contaxnmg at least on^ g ^ hydrophillo 

;r F d ^uT.=T^ .by^biie-. 

25 ^ reactive groups are hydroxyl groups (-OH), 

SSS^rSSS-'-i groups or .rcapto groups 
(-SH) / preferably hydroxyl groups. 
30 cenerally, tbere.ore, tbe hairier. ,C> contain component ,01, 
in chemically attached form. 

Th e cogent, MC1> 
are known in the prior art. 
35 in the introduction. 

In particular, tbese .aay be compounds which contain at least one 
isocyanate-reactive group and 

, »r least one cationic hydrophilic group, 
40 " c lb at least one anionic hydrophilic group or 
Iclc) at least one nonionic hydrophilrc group. 

i 4-^ ^ i socvanate-reactive 
45 Preferred compounds (CI) ^ e pre ferably 1 to 2 

groups and 1 to 3 ^ophili^roups hydrophilic groups, and 
isocyanate-reactive groups and 1 to 2 ny 
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very preferably one isocyanaJ-reactive group and one hydrophilic 



group « 



compounds (CI.) contain at least one i-<*-^-*£»£"» 
5 and at least one oationic hydrophilic group or at least one 
hyoro P hilio group which can be converted into a cationic group, 
and are, for example, compounds such as those described in 
EP-A1 582 166, especially from page 5 line 42 to page 8 line 22 
fad n particula/from page 9 line 19 to page 15 lin. ' 34 therern. 

10 ? herein 'or' ZZ? 2 ™ ' 

Una 9 ""line 35 therein. Those documents are explicitly 
incorporated into the present disclosure content by reference. 

15 compounds (Clb, contain at least one "^"^^J™* 
„ n /.t least one anionic hydrophilic group or at least one 
hydrophilic group which can be converted into an anion. : group, 
i are. for example compounds as desc ^ £ »*' 

pqnpciallv from page 3 line 54 to page * j-ah<= 
20 1... especially on page 3 line. 4 » 

DE-A1 40 10 783, especially column 3 lines 3 to 40 therein, in 
DE-A1 41 13 160 especially from column 3 line 63 to column 4 
line 4 therein, and in EP— A2 548 669, especially from page 4 line 
50 to page 5 line 6 therein. Those documents are expressly hereby 
25 incorporated into the present disclosure content by reference. 

compounds ,clc, contain at least one isocyanate-reactive group 
and at least one nonionic hydrophilic group and are for example 
expound, as described in EP-A2 754 7X3, especially on page 3 
30 lines 31 to 51 therein, in EP-A2 206 W. «P»jUr "SSi 
line 33 to page 9 line 26 therein, in EP-A2 486 881, especially 
on page 2 lines 42 to 54 therein, in EP-A1 540 985, especially on 

lines 43 to 58 therein, in EP-A1 728 785. °° 
page 4 line 55 to page 5 line 54 therein, in EP-A1 959 115, 
35 especially on page 4 lines 23 to 46 therein, in DE-A1 199 58 170. 
especially on page 4 lines 2S lu> 48 therein, and » DE^lOO 0 
820, especially from page 4 line 10 to page une 
Thole documents are hereby expressly incorporated into the 
present disclosure content by reference. 

40 The hydrophiles (Cl) are preferably compounds (Clc) containing at 
least one isocyanate-reactive group and at least one nonionic 
hydrophilic group. 



45 
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molecules . 

monohydroxy compounds of the formula 



Rl-O-H 

10 

or 



secondary monoamines of the formula 

R2R3N-H, 



15 in which another are each Ci-Cis alkyl, 

■ R x f R 2 # and R3 inde P end !^^° f ^ ru ^ed b y one or more oxygen 
C2 -^ 18 alkyl uninterrupted or substituted or 

and/or sulfur atoms and/or by one « J«* £ cyc loalkyl 
unsubstituted ^^f^^ oxygen, 
20 or a five- or srx-membered ^eterocy ther form an 

nitrogen and/or sulfur ato^r and R g ^ ^ 

unsaturated , saturated « «« ™ -d/or sulfur 

uninterrupted or interrupt6d J? tituted or un substituted imino 
atoms and/or by one « -"f^^J. me ntioned each to be 
25 groups, it being possible for the rao ary i OX y, alkyloxy, 

substituted by functional groups, aryl, alkyl, 
halogen, heteroatoms and/or heterocycles. 

i • p to C. alkyl, i.e., methyl, ethyl, iso-propyl, 

preferably R 1 is methyl. 

Exaap les o £ suihahle — It^TroP- " 

Ldodecanol. 1 ^"hylcyclohexanols or 

cyclohexanol. cyclopentanol, t^-hydroxymet.hyloxetane, or 
hydroxymethylcyclohexane, 3-ethyl 3 By ^ as allyl 

40 tLrahydrofurfuryl alcoho ; """""^leyl alcohol, aromatic 

alcohol, l.l-< Ji » eth l rlally ; h alC :™ er °c cresols or methoxyphenols . 
alcohols such as phenol, the «o»errc creso ^ 

araliphatic alcohols such as henzyl » 1<: ^' as di L thylalIli „e , 
cinna*yl alcohol, secondary di-n- b utyla»ine. 
« diehhylanine^ M«hyl- and 
diisobutylamine, hxs(2 etnyi™ , ' , heterocyclic 

H-ethylcyclohexylamine or drcyclohexylamne, 
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secondary amines such as choline, pyrrolidine, pyridine or 
IH-pyrazole, and also amino alcohols such as 
2-dimethylaminoethanol, 2-diethylamrnoethanol, 

and/or styrene oxide, which may be used xn any or 
10 mixture in the alkoxylation reaction. 

Preferred al^lene oxides ~£%Z£?-J%£Z e^leoe 
and mixtures thereof; particular preference is g 



oxide . 

15 



Preferred compounds ,«.) are f^^f^^ra.ed 
pelyalKylene oxide po ^T^^^ ^aLeuentioned *»• 
aliphatic or cycloalipharro alcohols of to 

20 ^^^^ - 

Parting from methanol are especially preferred. 

25 The monohydric polyalKylene 

average generally from 5 to 35, ^ 1Q to 22 , alkyle ne 

preferably from 7 to 25, ^^^^10 to 22 ethylene 
oxide units per molecule, rn particular tro 



30 



oxide units. 

.reared polyether alcohols (Clc, are. therefore, compounds of 
the formula 



R l_0-[-Xi-]k-H 

35 

where 



k, from the group cc.srstj.nq of -CH CH, ° • . CH2 . CH vin-o-, 
„ rrrcor^of ct-CH.-o-. -CH,-CH ( CH 3 ,-0- and 
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-CH(CH 3 )-CH 2 -0-, and more preferably -CH 2 -CH 2 -0- 
where Ph is phenyl and Vin is vinyl. 

T he polyether alcohols ^ ^"J^S^M 
5 synthesis components, mxnor s _ for example, 

less preferred. 

(C2) are selected in accordance with the invention 
10 oiisocyanates (C2) are s h lene diisocyanate , 

from the group consisting of y diis ocyanate, 

Hexamethylene diisocyanate ^^^^^ 
1 , 4-diisocyanatocyclohexane 4 4 dx ( Y tetrjmethylhexane 
hexyl)methane, trimethylhexane dxxsoy - s ato . 

15 diisocyanate, 1-**^^ 3 J dil^cT««t. and the 

methyl)cyclohexane, 2,4- or , lylen e diisocyanate, 
isomer mixtures thereof, ^^ff^^^ocya^todiphenyl- 
p. xy lylene diisocyanate, 2,4 - or , ^ 

isomer mixture is reacted. 

* M « is aiven to hexamethylene diisocyanate. 
Particular preference xs g^»J Lisocyanato-3 , 3 , 5-tn- 

4,4' -di( isocyanatocyclohexyl)methane 1 x Y ylylene 

25 m ethyl-5-(isocyanatome t hy J ^^^^o^l-tl^ 

diisocyanate, 2,4'- or 4,4 aix y mixture s thereof, 

or 2,6-tolylene diisocyanat !^ x ^ th ^ene diisocyanate, 

very P^^fsTfrxmrhyl-s"^ "* 
l-isocyanato-3,3,5-trime-cnyj. v ocnpc iallv 2,4- or 

o £ 4-«i v i*»ne diisocyanate, and especially 
30 2,4- or 2,6-tolylene axis y mixtures thereof. 

2 6-tolylene diisocyanate and the rso 

Th e diisocyanates a~ ^ai* " 

35 s sr^s^jr^' and ' " ith very 

particular preference, at least ^ 

<C2^ with the isocyanate-reactive 
To react the diisocyanates <«) wxth ^ 
compounds (Cl) it is normal to use fr « frQm 90 to 

40 preferably from mol% of isocyanate-reactive 

110 mol%, and xn P«*£*f * groups in (C2) . 

groups in (Cl) per mole of isocyana*. y 
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»'J?lm active as emulsifier (C) the 
To prepare the component which act ^ ^ ^ ^ 

^^^^^^ 50 ^ 15 °° C ' ° bSerVin9 
the specified molar ratio. 

5 • oenerally 10 -in to 5 hours, preferably 15 

The reaction time is generally ^ ^ ^ 

min to 4 hours, more preferably f 
preferably 30 to 120 miu. 

~ to accelerate the reactiou it is possible where 

10 "propria:: « « suitable catalysts. 

Th ese are the o^J^^Z^^ « 

i « are in particular, zinc compounds, such as 
Suitable catalysts are, in P ^ zinc(II) 

20 zinc(II) stearate, zin< ^> napht henate or zinc(H) 

2-ethyl-l-hexanoate, *™ C ^™ V * ch as tin( ll) n-octanoate, 
acetylacetonate, tin laurate , dibutyltin oxide, 

tin(H) dibutyltin 
dibutyltin dichlonde, dibutylt xn * diaC etate, aluminum 

25 dilaurate, dibutyltin dimaleat or di^y^ potassiuro octoat e, 
tri(«tnyl acetoacet a ^>' ^°^ unds or nicKel compounds, and 
ma nganese compounds cobal * ^ sulfuric aC id, 

strong acids, such as trlflU °* phosph oric acid or 

- **^.^?' t £^r^ -sired mixtures of these 
30 perchloric acid, for exampx 
catalysts . 

35 page 4 line 7 to page 5 line 15. 

of the invention are zinc 
Preferred catalysts for the process^ of the ^ pteferenoe 

compounds of sLc«XX, 

is given to using loc(1I) Bt earate. 

40 2-ethyl-l-hexanoate and/or smcmi 

„here used, these catalyst; . are based on 

0.001 to 5% by weight, prefera y 
th e overall weight of the reactants. 
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The polyaddition reaction for preparing the polyurethane 
formulation of the invention may take place with P^cular 
Terence in the presence of cesium salts as de scribe d in the 
earlier German patent application of December 12, 2001 bearing 
5 "e reference 10161156.0. Preferred cesium salts a- compounds in 
which the following anions are employed: F", CI _, ClD- f C10 3 , 
no- Br- I", I0 3 ", CN", OCN", N0 2 ", N0 3 ", HCO3-, CO3 2 , S , SH , 

h 03-: s^-; hsoV, W-, s 2 o 2 a-, s 2 o 42 -, s 2 o 5 >-, s 2 o 6 -, s 2 o 72 -, 

S,O ft 2- H 2 P0 2 ", H 2 P0 4 ", HPO42-, P0 4 3", P 2 0 7 *-, <OC n H 2n+ i)-, 
10 (C- H 2 ; i02 2 )-: \£*MT. <C n+1 H 2n _ 2 C 4 ) 2 -, n stands for 

numbers from 1 to 20. 

Particularly preferred compounds are cesium carboxylases in which 
anion is of the formula (C^O,)" or (C n+1 H 2n _ 2 0 4 )- where n 
15 Is from 1 to 20. Especially preferred cesium salts contain 
15 is irom i t~ fnr _,. la / C „H 5 n i0 2 )~ where n stands 

monocarboxylate anions of the formula <c n H 2n _iu 2 , 
for numbers from 1 to 20. Particular mention may be made here of 
formal acetate, propionate, hexanoate, and 2-ethylhexanoate. 

20 The cesium salts are used in amounts of from 0.01 to 10 mmol of 
20 The . ces solvent-free reaction mixture. They are 

C p r^lv used is aLunt. of fro* 0.0 5 to 2 -ol of cesium salt 

per kg of solvent-free reaction mixture. 

25 The cesium salts can be added to the reaction mixture in solid 
form! but preferably in dissolved form. Suitable solvents are 
P o";, aprotic solvents or else protic solvents, ^rtic^larly 
suitable besides water are alcohols; especxally suitable are 
polyols, such as are also used as synthesis units 

30 polyure^anes, such as ethane-, propane-, and *utane-diols Jor 
example. The use of the cesium salts makes it possible to carry 
ouHne polyaddition reaction under the customary conditions. 

Addition to the reaction mixture may take place by any desired 

Aaai n ^ •!+. is oossible to admix the catalyst 

35 method. Thus, for example, it is possiDie ^ 

(where used) either to the polyisocyanate component (A), < B >' 
C^and/or to the emulsifier component (Cl) before the beginning 
of ihe actual reaction. It is also possible to add the catalyst 
to the reaction mixture at any time during the reaction or else, 
40 in a two-stage reaction regime, following the urethanization, 
i e , when the NCO content corresponding theoretically to 
complete conversion of isocyanate and hydroxyl groups has been 
reached. 

45 The sequence in which components (A), (B), and (C) are mixed is 
lot critical to the invention: for example, the components may be 
"xed with one another simultaneously, (C), or at least part of 
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it can be included in an initial charge and then (A) and/or (B) 

the last component can be added. 
5 w „ nf the reaction can be monitored by determining the 

„ CaSe if Pooling the reaction mixture to room temperature. 
1 ^ P ^'catalyst of the aforementioned type is used, however, the 
»here a catalyst of th suita ble deactivators. 

r^es of HitSe deactivators include organic or inorganic 
acids the corresponding acid halides, and alkylating agents. 

„ Samp e. that may be mentioned include *~£^°£ ma fl. 

\i^ a «Hc acid, dodecylbenzenesulfonic acxd, nenzoyx 
monochloroacetxc acxd^ y pre ferably, dibutyl phosphate 

20 based on the number of moles of catalyst. 

The resultant polyisocyanate mixtures generally have an NCO 
content of preferably 6.0 to 23.0% by weight, more preferably 8.5 
to 22.0% by weight. 

25 The resulting polyisocyanate mixtures generally have a viscosity 
It 2?C of preferably 0.2 to 20 Pas, more preferably 0.5 to 8 Pas. 

se such as ethyl acetate, butyl acetate, ethylene glycol 

monomethyl or monoethyl ether acetate, 

1 methoxv-n-butyl acetate, acetone , 2-butanone, 
35 TstZyl rthynetone, y 4-methyl- 2 -pentanone, cycloheranone, 
35 rso-outyi me , vvlene, chlorobenzene , white Bprrit, 

40 glycol dracetate, drethylene gxyi-uj. j ether 

glycol dimethyl ether, diethylene glycol ethyl an d ^T*" 
State. »-methylpyrrolidone. and 

rto^eTererablyW 

EP-AJ. ' f y ^thvlene carbonate and 

45 carbonate, diethyl carbonate, 1,2-ethylene c 

1,2-propylene carbonate, lactones such as p>proprolactone , 
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Y _ b utyrolactone, e-caprolactone, and U^y Icaprolactone , or else 
any desired mixtures of such solvents. 

* is also possible first to £ TtaKe 

5 invention without solvent and then to use 
up the product thus obtainable. 

Th e natures of the invention preferably comprise in solvent-free 



form 

10 



w 3„ _ 90*. preferably 50 to 90*. hy weight 
i-o\ 5 _ 60%, preferably 5-50%, by weign , 
\l\ 5 _ 40%, preferably 5-50%, by weight, 

15 the sum of (A) , (B), and (C) making 100% by weight. 

Based on the total mixture *£*£^££^J?*- 
amounts of from 0 to 60% by weight, preferab y 
0 to 50% by weight. 

20 Th e mixtures of the invention ^^Ts^Tl^ 

wat er for the Purpose of IJ-J^S. or the invention ere mixed 
particular preference, the mixtures o 
into aqueous dispersions. 

25 The polyisocyanate ™^e^ 

modifying aqueous coating ""^J££ piper, paperboard, 
for substrates such as wood, wood veneer, P P ceSf glasSf 

cardboard, textile, leather^ -Idings and 

30 ceramic, ^^^"^StST-tal.. adhesives or 
fiber cement slabs, coated or u example, based on 

impregnating compositions for & ^ ^ g 

aqueous dispersions or ^lutxonsjxt ^ solx ^ 

to 40% by weight ^^-f^^^-^ 1 -' ^ T S " 
35 coating materials include tne q u unsaturated 

of homopolymers and «^~ r « £ ° solu " 0 ns of natural 

40 T he polyisocyanate Rations of - invention -added^e 
= 7^T"T,r"T^ hased on the solids 

content of the coating material. 

^ 0 ,,K e tr a te in a known manner by means, for 
45 They are applied to the substrate in solid s/m 2 . 
example, of spraying at a rate ot tr 
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suitable dispersions of homopolymers or copolymers of 

wt!^,llv unsaturated monomers are, for example, conventional 
a £ tons y of "Copolymers or copolymers ^d on vinyl^sters 
o£ car^lic acids ^^2rl Sprite — 

5 "°Z r* b y «Ii g ht, cased on the total amount of olefinically 
"uLrrld^omer;, of other ~a H,™' 
an d/or of homopolymers or copo ymers of «m t ,acry Irc^ ^ ^ 

lonomers and/or butadiene-styrene copolymers bavin, a butadrene 

^t o/about 20 to 60% by weight, and/or of other dxene 
content of about z lybutadi ene or copolymers of 

15 polymers " , unsaturated monomers such as 

7—%: nonftrile'and/or merhacrylonitrile. for example. 

2 .chloro-l,3-butadi.ne, *»T«2ESiS above, e.g., those 

20 :rrri™n:e°nt -Vo - r * 

particular a chlorine content of about 36% by werght. 

Preference is given to aqueous dispersions of ° £ 90 t0 

- -% by „eig r rrbra: -rrsToT% z ssr— - 

Sri 5S2sr» 

30 ^1«£^£5^£y by emulsion POl^rizat^n (see 
Bouben-weyl. Kethoden der organischen Chemie, «• edrtron, 
vol. E 20, p. 217 ff.)- 

35 suitable agueous polyurethane » ^ * 

^t^-v« .06. 0 s- R 

4,190,566, DE-A 2 732 131 or DE-A 2 811 148. 
naphthalenesulfonic acid, ammonxum or sodxum salts ot P 
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acids, the wetting agents being added generally in amounts of 
from 0.2 to 0.6% by weight, based on fxller. 

5 r Un "io»° r s^t e ;eUu^ der vetites^alginates, starch or 

dispersion, such as bentonites, for example. 
10 Fungicides for preservation may also be added to the 

Tre^nol and oresol derivatives and also organotin compounds, 
such fibers. 

20 The stores of the invention can on 
25 during application. 

cases ro * cases simp i e mixing of the 

35 mechanical stirrer, or els y dispersio ns having 

t „o components by also possibl e, however, to 

^^^^^^ * ly high shearin9 

energy, such as jet dispersion, for example. 
" The coating materials comprising the mixtures of ^>™ tiOT 
^t^ter^^ 
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chemical resistance, ana water resistance are te^ir*- as 
in automotive refinishing and the paintrng of large srze 
vehicles. 

may be applied by any ox ._ less or electrostatic spraying 

^e bv spraying, troweling, knife coating, brushing, rollrng. 
XO roller "coating, flow coating, laminating, in-mold coatmg or 
coextrusion. 

Th . coat i„gs are generally dried and cured under normal 
SLerature conditions, i.e., without heating the <=oatrng 
15 Amatively, the mixtures of the invention may * . use to 
pr oduce coatings which followrng applrc m are d rred ^ _ 
at elevated temperature, e.g., at 40 zou w P 
150°C, and especially from 40 to 100°C. 

^VsU^-S^S Curates and.or biurets of 
SSU^rSSu^ S2£ infer 

35 tZZZXl IT^TZ rs-rf^ample. undergo 
separation or premature curing. 

The examples which follow are intended to f 
properties of the invention but without restricting it. 
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Examples 



in this specification, unless indicated otherwise, parts are to 
be understood as meaning parts by weight. 
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Tests 
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All specimens 
Binder dispersion 



were tested in the formulation given below: 



5 240 p Daotan® 1225 (from Solutia) 

119 p plusagua® V 608 (from Omya) 

310 p distilled water 

18 p Fluorad® FC 430 (from 3M) 

9 p AMP 90 (from Angus Chemie) 

weight fractions). 

t a 200 urn doctor blade to a 

Tr:~s°ZfSll painted pane, wa ; '^^^^ 

20 hardness* the paint fiim. « 5 * ^nig 

pendulum damping test in pendulum sings' (the 

hardness). Measurements are indicated in P? 
higher the number of pendulum swings, the harder the p 

25 isocyanate Al: 

HDI isocyanurate having an -CO content of 22.2% and a viscosity 
at 23°C of 2.8 Pas 

30 isocyanate B: 

»n isocyanurate having an »CO content of 17.2* (Vestanat® T 
1890/100 from Degussa) 

35 Abbreviations: 

HDI hexamethylene diisocyanate 

IPDI isophorone diisocyanate 
PC propylene carbonate 

40 Lample ^Z^R-* -cyanate " P«anate ai 

»' t l^Z^TA^^ added to 

S nuier of U2. prepared sta, ping , :rom methan 1 at^O c »- 
mixture was stirred for 60 minutes ( c/)- 
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obtained was cooled to 30°C and 900 g of isocyanate Al were 
™d in. This gives a water-e.ulsif iable ^lyisocyanate ( = al 
having an NCO content of 18.4% and a viscosity at 23 C of 3.0 Pas. 

5 isocyanate al, isocyanat B, and propylene carbonate were mixed in 
the proportions indicated in the table. 




Results: example 1 



20 



25 



Baking temp. 

r°ci 



Pendulum damping 



70 



80 



90 



44 



67 



93 



98 



100 



110 



30 



120 
130 



121 



125 



126 



140 



150 



126 



126 



130 



41 



43 



68 



87 
108 



126 



128 



64 

107 

122 



126 



131 



132 



132 



132 



130 



131 



132 



136 



138 



52 



105 



124 



136 



138 
140 



141 



141 
141 



42 



45 



47 



53 



94 



99 



99 



101 



35 



40 



Example 2 

solvent-containing hydrophilicized isocyanate B = isocyanate bl 

14 g (0.014 mol) of a monofunctional polyethylene oxide of 
molecular mass of 1 000, prepared starting from methanol, are 
aaded to a solution of 125 g (0.51 eq NCO) of xsocyanate B « 
53 6 g of Solvesso® 100 (about 28% by weight). The « 
stirred at 85°C for 3 hours and, after cooling, gives a turbid, 
vxscous paste having an NCO content of 11% (= bl), which with 
considerable mechanical effort can be converted into an aqueous, 
coarse emulsion. 



45 
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By preparing mixtures of hydrophilicized isocyanate bl and of the 
hydrophilicized isocyanate al described in example 1, with the 
addition of propylene carbonate, a readily emulsifiable 
isocyanate mixture is obtained which results in a fine emulsxon. 



10 



15 



Example No. 2 



4 



Comparative , 

C 



Isocyanate al 
(% by weight) 



56 
60 
68 



76 



80 



Isocyanate bl 
(% by weight) 



24 



20 



12 



PC 

(% by 
weight ) 



20 



20 



20 



20 
20 



NCO 

content 
(%) 



12-9 



12.9 
13.1 



13.4 



13.5 



Results example No. 2 



25 





Pendulum damping 




Baking temp. 
[°C] 


1 


2 


3 


4 


C 


60 j 


37 


29 


21 


27 


19 


70 


64 


58 


48 


51 1 


40 


80 


76 


88 


72 


78 


59 


90 


94 


109 


87 


89 


76 


100 


99 


114 


95 


91 


85 


110 


105 


119 


96 


92 


86 


120 


108 


122 


99 


97 


85 



30 



35 



40 



45 



